The number of HM cases in this study decreased over 2 decades but incidence was unchanged. Referral rates of malignant cases were more common after universal health coverage policy initiation. Classic clinical presentation was decreased significantly in the last decade.
Introduction
Gestational trophoblastic disease (GTD) comprises a spectrum of diseases arising from abnormal proliferation of placental trophoblasts. It can be histologically categorized to benign hydatidiform mole (HM) and malignant gestational trophoblastic neoplasia (GTN). GTN can then be further classified into invasive mole, choriocarcinoma and placental-site trophoblastic tumor (PSTT) (Lurain and Brewer, 2010, Ngan et al., 2012) .
HM is diagnosed by clinical symptoms such as abnormal vaginal bleeding, enlarged uterine size and hyperemesis gravidarum together with abnormal rising of ß-hCG and vesicular ultrasonographic pattern (Berkowitz and Goldstein, 2012) . However, asymptomatic patients increased due to early ultrasound screening (Ozalp et al., 2014) . After treatment of HM, about 15% postmolar GTN and 4% metastasis GTN occurred (Berkowitz and Goldstein, 2009 ).
Incidence of HM is different in various regions ranging from 0.6 to 4.27 per 1,000 pregnancies, while choriocarcinoma ranges from 1 to 9.2 per 40,000 pregnancies. However, incidence rates for HM in Europe and Asia has significantly declined due to improvement in medical technology, therapeutic agents and socioeconomic status (Lee et al., 2009) . In Thailand, incidence rates of GTD have been reported from several centers ranging from 1.67-4.27 per 1,000 deliveries (Sumawong, 1967; Benjapibal et al., 2000) . Reported incidence of GTD from 1984-1995 at King Chulalongkorn Memorial Hospital (KCMH) showed an incidence of HM and GTD at 1 per 450 deliveries and 1 per 2,283 deliveries, respectively. About 14.6% of HM patients transformed into metastatic GTN, mostly to lung and vagina; and mainly treated with chemotherapy (Limpongsanurak, 1994; Limpongsanurak and Sitthisomwong, 1999) .
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In 2002, full implementation of the universal coverage policy in Thailand has changed pattern of patients' distribution from large, tertiary hospitals to smaller hospitals as the primary healthcare option. According to the policy, registered patients have to go to primary health care providers at the first place. As a result, an improvement in the availability and distribution of health workers, their skills and competencies in rural areas was observed. Thai people were able to access adequate health services from local area hospitals without incurring any medical fees (Tangcharoensathien et al., 2013) . However, this correlation between changes in GTD and those made in the Thai healthcare system have not been reported.
The primary objective of this study is to find the incidence of hydatidiform mole in KCMH from 1994 to 2013, comparing before and after universal coverage policy implementation. The secondary objective is to identify the changing of clinical profiles and patients' status over two decade. Patients were classified into three groups, HM, postmolar GTN and nonmolar GTN. General data comprised of, age, gravidity, parity, obstetric history, gestational age, status of health care coverage and referral status were collected. Clinical data of included clinical presentation, pretreatment serum ß-hCG, hemoglobin (normal was defined as hemoglobin (Hb) > 11 g/dl, mild anemia was defined as Hb 10-10.9 g/dl, moderate anemia was defined as Hb 7-9.9 g/dl and severe anemia was defined as Hb <7 g/dl) (WHO, 2011) , thyroid function test (normal range of free T3 2.4-4.2 pg/mL, free T4 0.8-1.7 ng/dL and TSH 0.3-4.2 mIU (Cunningham et al., 2014) ), subclinical hyperthyroid (TSH<0.1 IU/L with normal free T3 and free T4), Massive blood loss defined as >1000 ml, imaging studies, treatment and pathological report. According to criteria of the International Federation of Gynecology and Obstetrics (FIGO), 2002, postmolar GTN was defined as patients with post treatment HM with at least a following 1) ß-hCG plateau for 4 consecutive values over 3 weeks, 2) ß-hCG rise of 10% for 3 values over 2 weeks, 3) ß-hCG persistence for 6 months after molar evacuation, 4) histopathologic diagnosis of choriocarcinoma, and 5) evidence of metastasis (Ngan et al., 2003) .
Materials and Methods
As the universal coverage policy was initiated in 2002, data was divided into two groups according to a time period spanning over 2 decades. The first decade was from January 1, 1994 to December 31, 2003 and second decade from January 1, 2004 to December 31, 2013.
Overall incidence of GTD was calculated. Incidence of disease, patient characteristics, clinical presentation, treatment and remission of disease was compared between first and second decades, thereby representing the changes of disease before and after the implementation of universal coverage health system in Thailand.
Statistical analysis
Patient characteristics were analyzed by descriptive statistics and reported as frequencies, percentage, mean or median as appropriate. Chi-square test was used for the comparison of patient characteristics between each decade. Continuous data were analyzed by Mann-Whitney U test. A p-value <0.05 was considered statistically significant. All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) versions 17 for Windows (SPSS, Chicago, IL, USA).
Results
From 1994-2013, there were 479 cases of GTD. Data was collected from 435 (90.8%) patients. There were 315 (72.4%) of HM and 120 (27.6%) of GTN at the first diagnosis. There were 204 and 111 cases of HM in the first and second decade respectively. Average delivery cases in first and second decades were 11,682 cases per year and 6,352 cases per year respectively. Overall incidence of HM was 1.70 per 1,000 deliveries. Incidence of HM In 1994 to the full implementation of the universal coverage healthcare system, most of medical fees were paid independently by patients in form of cash payment (147, 71%). However, the period after universal coverage implementation showed a significant increase in patient utilization of both universal health coverage and social security policies (p<0.01 and p=0.02) to help towards the payment of incurred medical expenses. As a result of more government health and social policies, cash payments also decreased significantly from 71% to 30.6% (p<0.01). The use of healthcare systems of GTD patients are shown in Table 2 . Among 315 cases of HM, median age was 26 years old (range, 14-53) . Cases with aged less than 19 and over 40 years were 56 (17.8%) and 32 (10.2%), respectively. Median number of gravida and parity were 2 (range, 1-8) and 0 (range, 0-7), respectively. Median gestational age at diagnosis was 13 weeks (range, 2-37). There were no significantly different patient characteristics between the two decade periods in age, gravida, parity and gestational age as shown in Table 3 .
According to clinical presentation of HM, from first to second decade, vaginal bleeding was significantly decreased from 89.4% to 79.6% (p=0.02). Asymptomatic patients increased from 4.8% to 10.2% (p=0.07). Even though vaginal bleeding was the most common presenting symptom, number of patients with normal hemoglobin increased significantly in second decade from 44.2% to 68.2% (p=0.03) and patients with mild anemia decreased from 27.9% to 13.6%. Although, clinical thyrotoxicosis was not different and was found only in a small number of patients, subclinical hyperthyroid increased from 2.8% to 17.5% as demonstrated in table 3.
The primary treatment of HM in both decades was suction & curettage (83.4% and 79.4%) (p=0.39), respectively. Massive blood loss was the major complication which significantly declined from 14% in the first decade to 6.5% in the second decade (p= 0.04). Other complications were post-operative metritis (1.9%), twisted/leakage of theca lutein cyst (1.3%), pulmonary edema (1.0%), pulmonary embolism (0.3%), atrial fibrillation (0.3%) and post-operative urinary retention (0.3%).
After treatment, there were 69 (21.9%) patients loss to follow up. The remaining number of cases in both decades were similar in remission rate (n=113, 73.9% and 69, 74.2%, respectively) and rate of postmolar GTN (40, 26.1% and 24, 25 .8%, respectively) (p=0.95). In comparison, the number of postmolar GTN referred cases (17, 30.4%) was more than primary cases (47, 26.3%) (p=0.55).
Discussion
This study was conducted in King Chulalongkorn Memorial Hospital, a tertiary care hospital in Bangkok Thailand. From the study period, incidence of HM over two decades was 1.70 per 1,000 deliveries. Comparing to study from the same institute in 1984-1993 of Limpongsanurak et al., the incidence of HM in KCMH decreased from 2.22 to 1.70 per 1,000 deliveries (Limpongsanurak, 1994) . Although the number of HM in this study was reduced by half in the second decade, the incidence between first and second decades reflected no change. This can be explained by decreasing number of delivered cases in tertiary hospitals over 20 years. The average delivery cases in first decade was 11,682 cases per year but decreased to 6,352 cases per year in the second decade. According to the universal coverage health policy, patients initially have to see primary doctors at registered hospitals and would be referred if the primary hospital cannot manage the disease. Therefore, most pregnant and uncomplicated HM patients were treated in primary hospitals by using their healthcare and social security benefits without incurring medical expenses. Only complicated cases were referred to tertiary care hospitals (Tangcharoensathien et al., 2013) . Since GTN is more complicated than hydatidiform mole and needs specialized gynecologic oncologists and treatment facilities. In this study, GTN cases made up the majority of referred cases. We also noticed an increase in referral of nonmolar GTN cases in the latter decade. After implementation of the universal coverage health policy, referred patients with universal coverage health was 29.1% while independent cash payments decreased from 71% to 30.6%.
The incidence of HM in this study was consistent with the studies from other major university hospitals in Thailand (Benjapibal et al., 2000; Lertkhachonsuk et al., 2012) and in other Asian countries (Kim et al., 1998; Matsui et al., 2003; Ozalp and Oge, 2013 ) but higher than European countries which was 0.57-1.1 per 1,000 pregnancies (Savage et al., 2010; Lybol et al., 2011) . According to the previous studies, ethnics have an influence on incidence of HM. Asian populations are twofold more likely to develop HM than Caucasians. (Tham et al., 2003; Lybol et al., 2011) .
Median age of HM and GTN were 26 and 30 years old, respectively, which can be explained by the high fertility rate of this age group. Other studies showed similar patient age groups (Limpongsanurak, 1994; Soto-Wright et al., 1995; Benjapibal et al., 2000; Hou et al., 2008; Lertkhachonsuk et al., 2012; Ozalp et al., 2014) . HM can be diagnosed at early gestational age and asymptomatic patients were increased because of early detection of the disease by ultrasonography during antenatal care screening. However, unlike the previous studies (Ozalp and Oge, 2013) , timing of diagnosis in this study did not change over two decades because it was depend on the time of first visit at antenatal clinic and first-trimester screening ultrasound did not applied to all pregnant women in our institute. The most common presentation of HM is vaginal bleeding. This presentation was reduced significantly in the second decade. Severity of anemia also improved when comparing between the two decades indicating that patients were able to access healthcare services and early treatment. Hyperthyroidism did not differ between the two decades but there was an increase in number of patients with subclinical hyperthyroidism. Unlike previous studies, asymptomatic patients of HM in our hospital increased over the 20 year study period but was not significant (Hou et al., 2008; Mangili et al., 2008; Lertkhachonsuk et al., 2012) .
Postmolar GTN after treatment of HM in our hospital was about 26%. Both primary and referred cases had similar GTN rates. This is consistent with the study of Lertkhachonsuk et al. (2012) but higher than others (SotoWright et al., 1995; Benjapibal et al., 2000; Hou et al., 2008) . As a referral center, more complicated and higher risk of complete HM cases may effect postmolar GTN rates in this study. As we know from previous studies, early diagnosis did not prevent postmolar GTN. Therefore, close follow up of patients after treatment is necessary (SotoWright et al., 1995; Hou et al., 2008; Lertkhachonsuk et al., 2012; Ozalp and Oge, 2013) .
There were a few study limitations worth mentioning. Due to the nature of a retrospective study, a large portion of our data was lost as archived or inactive patient data is expunged from the hospital database system after five years. Rate of loss to follow up patients was high in HM which obstructed our ability to define the long term remission rate. Some cases were not histological categorized into complete or partial HM, therefore the exact ratio of complete HM to partial HM cannot established.
In conclusion, the number of HM cases in this study decreased over 2 decades but incidence was unchanged. Total numbers of HM and delivery rates decreased as a result of distributions of disease to primary hospitals, a direct impact of the national health policy implementation. Referral rates of GTN also increased due to limitation of treatment capacity in primary hospitals. Classic clinical presentation was decreased significantly in the last decade.
